Olson et al., http://www.jcb.org/cgi/content/full/jcb.201206008/DC1 Figure S1 . CPG-1 and CPG-2 localize to puncta in oocytes of the proximal gonad and to the embryonic eggshell. 
. CPG-1 is stably incorporated into the inner layer of the eggshell, whereas CPG-2 rapidly diffuses within the perivitelline space. (A) Confocal images of an embryo at prometaphase of meiosis I expressing GFP fusions with caveolin-1 (CAV-1) and histone H2B and an mCherry fusion with CPG-2. Although not required for their formation, CAV-1 has previously been shown to be a marker for cortical granules that are exocytosed at anaphase of meiosis I (Bembenek et al., 2007; Sato et al., 2008) . Boxed regions magnified below. (B, top) Time-lapse confocal images of an embryo expressing mCherry:: CPG-2 along with GFP fusions with CAV-1 and histone H2B. (bottom) Time-lapse confocal images of embryos expressing mCherry::CPG-1 and GFP::CAV-1. Times indicate minutes and seconds past anaphase of meiosis I. Boxed regions are magnified at right. Arrows indicate fusion of cortical granules to the plasma membrane. Anterior is to the left in all images. Bars: (A and B, main images) 10 µm; (A and B, magnifications) 2 µm. (C) Confocal fluorescence images of an embryo expressing a GFP-labeled plasma membrane probe and mCherry::CPG-1. The mCherry::CPG-1 in a portion of the eggshell was photobleached (red circle inside yellow box), and the embryo was imaged every 10 s to monitor recovery. (D) Confocal fluorescence images of an embryo expressing mCherry::CPG-2. The mCherry::CPG-2 in a portion of the perivitelline space was photobleached (red circle inside yellow box) two times (at 0 and 40 s), and the embryo was continuously imaged every 1 s to monitor recovery. In C and D, the boxed region is magnified below each subsequent image; yellow arrows indicate sites of photobleach. (E) Quantification of the mCherry::CPG-1 signal in the bleached region of the embryo in C (red circle in prebleach image) and a control region on the opposite side of the embryo (blue circle). The mCherry::CPG-1 in the bleached region does not recover, indicating that it is stably incorporated into the eggshell. (F) Quantification of the mCherry::CPG-2 signal in the bleached region of the embryo in D (red circle in prebleach image) and a control region on the opposite side of the embryo (blue circle). mCherry::CPG-2 recovers with a mean half-time of 8 + 1.8 s SD, indicating it diffuses within the perivitelline space. The left-most image in D and the first photobleach recovery curve for mCherry::CPG-2 in F are reproduced in Fig. 5 G. Video 1. CPG-1 is stably incorporated into the trilaminar eggshell. A region of the eggshell in an embryo expressing mCherry:: CPG-1 (top; red in merge) and a GFP-labeled plasma membrane marker (green in merge) was photobleached. Yellow arrowhead indicates site of the 3-s photobleach using 100% 488-nm laser power. Quantification of fluorescence in the bleached region showed that the mCherry::CPG-1 signal failed to recover, indicating that mCherry::CPG-1 is stably incorporated into the eggshell. Single-plane images were acquired every 20 s before and after the photobleach on an inverted spinning-disk confocal microscope system (TE2000-E). Playback rate is 120× real time.
Video 2. CPG-2 diffuses freely within the perivitelline space. A region of the perivitelline space in an embryo expressing mCherry::CPG-2 was photobleached. Yellow arrows indicate the site of an initial 3-s photobleach and a rebleach 40 s later using 100% 488-nm laser power. Quantification of fluorescence in the bleached region showed that the mCherry::CPG-2 signal recovered after each bleach with a half-time of 8 s, indicating that mCherry::CPG-2 diffuses freely within the perivitelline space. Single-plane images were acquired every 1 s before and after the photobleach on an inverted spinning-disk confocal microscope system (TE2000-E). Playback rate is 10× real time.
Video 3. Chitin synthase is internalized concomitant with cortical granule exocytosis. Video montage of an embryo expressing GFP::CHS-1 (top; green in merge) and mCherry::CPG-2 (middle; red in merge). At anaphase of meiosis I, chitin synthase is internalized from the embryo surface soon after exocytosis of cortical granules containing CPG-1/2. This tight regulation helps to establish the sharp boundary between the middle and inner layers of the eggshell. Single-plane images were acquired every 10 s on an inverted spinning-disk confocal microscope system (Observer.Z1). Playback rate is 20× real time.
Video 4. The plasma membrane adheres to the eggshell in embryos codepleted of CPG-1/2. Time-lapse video of an embryo codepleted of CPG-1 and CPG-2 and expressing a GFP-labeled plasma membrane probe (green) and mCherry::histone H2B (red). The video begins at meiosis I and continues through the first mitotic cell division. Note the formation of scallops at anaphase I, coincident with cortical granule exocytosis. Polar body extrusion fails, resulting in extra chromatin at the mitotic metaphase plate. Despite adhesion of the plasma membrane to the eggshell, this embryo successfully completes the first mitotic cell division in osmotic support medium. Single-plane wide-field images acquired every 40 s on an upright microscope (Eclipse E800) are played back at 240× real time.
Video 5. Inhibiting chitin synthesis disrupts the mechanical integrity of the eggshell. Time-lapse video of a chs-1(RNAi) embryo expressing a GFP-labeled plasma membrane probe. The embryo ruptures through the shell, which is weakened in the absence of a functional chitin layer. Single-plane wide-field images were acquired every 20 s on an upright microscope (Eclipse E800). Playback rate is 200× real time.
Video 6. The permeability barrier is located between the trilaminar shell and the embryo surface. Montage of DIC (top), fluorescence (middle), and merged (bottom) images of an embryo expressing mCherry::CPG-2 (red in merge). mCherry::CPG-2 is soluble in the perivitelline space, but the permeability barrier located between the embryo and eggshell restricts its diffusion. The permeability barrier is malleable but does not always conform to the surface of the embryo. For example, when the embryo changes shape during cytokinesis, the furrow pulls away from the permeability barrier, which behaves like a tightly drawn blanket that encases the embryo. The second polar body resides beneath the permeability barrier. Single-plane wide-field images were acquired every 20 s on an upright microscope (Eclipse E800). Playback rate is 120× real time.
Video 7. Delayed cortical granule exocytosis in kca-1(RNAi) embryos delivers mCherry::CPG-2 to the periembryonic space. Time-lapse video of a kca-1(RNAi) embryo expressing mCherry-labeled CPG-2. The video begins at metaphase of meiosis II with some CPG-2 already exocytosed into the perivitelline space. Additional granules are released after meiosis II to deliver CPG-2 to the periembryonic space after the permeability barrier has formed. Single-plane wide-field images were acquired every 20 s on an upright microscope (Eclipse E800). Playback rate is 120× real time.
Video 8. Delayed cortical granule exocytosis pod-1(RNAi) embryos delivers mCherry::CPG-2 to the periembryonic space and forms an extra layer. Time-lapse video of a pod-1(RNAi) embryo expressing mCherry-labeled CPG-2 and GFP-labeled histone to mark DNA. The video begins at metaphase of meiosis II with some CPG-2 already exocytosed into the perivitelline space. Additional granules (white arrows) are released around anaphase of meiosis II and mitotic anaphase to deliver CPG-2 to the periembryonic space after the permeability barrier has formed. Single-plane images were acquired every 20 s on an inverted spinning-disk confocal microscope system (Observer.Z1). Playback rate is 40× real time. ItIs150 [pSO31; ltIs38 [pAA1; ] III OD368 mCherry::CPG-1 in cpg-1 mutant cpg-1(ok1913) II; ItIs150[pSO31; ] OD369 GFP::CAV-1; mCherry::CPG-1 unc-119(ed3) III; hzIs100 ]; ItIs150[pSO31; 
